Background. Many studies depict that pulmonary
Introduction
There are around 2 billion people who are infected with Mycobacterium tuberculosis; out of that around 11 million have active tuberculosis. The yearly incidence of tuberculosis cases and number of death are raising in developed and developing countries [1] . The high rise in the incidence of death due to Mycobacterium tuberculosis infection in middle and low income countries are due to ageing of their population and changing lifestyles and diets [1] .
Out of total active cases of tuberculosis in world, 85% burden of TB cases is found in poor countries and of this, India bears 50% of the cases. According to World Health Organization (WHO), around 1.5 million people die due to M. tuberculosis infection every year [2] .
As per International Diabetes Federation Atlas which was released in 2015, a total of 415 million people are living with diabetes, which is expected to rise to 642 million by 2040 [3] .
T2DM has been reported to be independently associated with an unfavorable outcome of pulmonary TB [1] . T2DM patients with TB have been reported to have high rate of cavitary lesions, less sputum positivity and a paucity of symptoms and signs as compared to patients with TB without T2DM [4] . T2DM is found to be a risk factor for TB related death; one study reported two fold higher risk of death due to diabetes in tuberculosis comparing to patients without T2DM [1] .
Present study was performed to analyze various clinical and radiological presentations in patients with pulmonary tuberculosis and T2DM.
Materials and methods
A prospective study was performed on confirmed 105 pulmonary tuberculosis patients admitted to the Department of Tuberculosis and Respiratory Diseases of BRD Medical College and Nehru Chikitsalya Gorakhpur from January 2013 to September 2015.
A written Informed consent from all patients and Institutional Ethics Committee approval was obtained before starting the study.
Patient with sputum positive for TB of both genders registered between 1 st January 2013 and 31 st September 2015 were included in present study. Patients with known HIV-positive status and with impaired glucose test or impaired fasting glucose on OGTT were excluded from the study. Also patients with other immune-compromised state, sputum negative patients and patients with infection were excluded from the present study.
The participants were recruited either while they were on treatment for TB or diagnosed as having TB.
Out of 105 patients, 55 (52.38%) were having T2DM (TBDM) whereas 50 (47.62%) patients presented with normal glucose tolerance (TB) which served as control group.
All patients were subjected to detailed clinical history, systemic examination, radiological examination, sputum smear examination for acid fast bacilli staining (fluorescent staining), blood glucose (fasting and postprandial) and glycated hemoglobin (HbA 1c ). Patients were also investigated for complete blood count, serum creatinine, serum urea, serum bilirubine, alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase and referred to Integrated Counseling and Testing Centres (ICTC) to know HIV infection status.
Patients were advised to collect two sputum samples in sterile sputum vial. Using the Revised National Tuberculosis Control Programme (RNTCP) guidelines in our hospital laboratory, patient received sputum containers with instructions to provide sputum specimens, which are then subjected for sputum examination.
Two sputum specimens were collected over one, or two consecutive days. Of the two sputum specimens, one was collected on the spot and the other was an early morning specimen, collected at home by the patient.
At laboratory, the sputum sample was processed by fluorescent microscopy, in which slides stain with auramine (Fluorochrome) rhodamine stain. In a well stained auramine smear acid-fast bacilli (AFB) appear as yellowish fluorescent bacilli against a dark background. Slides remained in contact with auramine for at least 15 minutes and not more than 30 minutes. Complete distaining was done with 0.5% acid alcohol and counterstained with 5% potassium permanganate.
Grading of the smears was done as per the International Union Against Tuberculosis and Lung Disease (IUATLD)/WHO scale as negative (zero AFB/1 length), scanty (1-29 AFB/1 length), 1+ (30-299 AFB/1 length), 2+ (10-100 AFB/1 field on average) and 3+ (> 100 AFB/1 field on average) at 200-250 × magnification (30 fields = 300 high power field (HPF) per length of the smear).
In present study, radiological presentations were divided in to eleven patterns which were not previously published in any literature as radiological pattern (RP) one (thick walled cavity with ragged internal margin), RP two (cavity with air fluid level), RP three (cavity with significant pericavitary consolidation), RP four (cavity/ /consolidation lesions merging with the hilum), RP five predominantly unilateral lesion), RP six (Predominantly lower lung field lesion), RP seven (extensive bilateral lesion without cavity), RP eight (pneumothorax/hydropneumothorax), RP nine (bilateral lesions any extent with any size cavity with upper and middle zone prepondrance), RP ten (unilateral lesions any extent with any size cavity with upper and middle zone preponderance) and RP eleven (bilateral/unilateral lesions non extensive and no cavity). The investigator who did the radiological reporting was unaware of sputum status and comorbidities.
Data are presented as mean ± standard deviation (SD) using IBM SPSS ver. 20. Normal variables were analyzed using Chi-Square test, and when necessary, Fisher's Exact test. All hypotheses were constructed two-tailed and p < 0.05 was considered significant.
Results
In TBDM group, most of the patients [39 (70.90%)] were from the 40-59 years of age group whereas in TB group, most of the patients were in the 20-39 year age group (73.4%) (Tab. 1). In present study duration of T2DM in all patients who were previously diagnosed ranged from 6 month to 10 years with mean of 4.21 ± 1.86 years.
Most of the patients in the TBDM group had high grade of positivity as compared to TB group. Six (12%) and 23 (41.8%) patients were having 3+ grade in TB and TBDM groups respectively. Grade 2+ was present in 11 (22%) and 20 (36.4%) patients, grade 1+ was present in 15 (30%) and 10 (18.1%) patients and scanty was present in 18 (36%) and 2 (3.63%) patients in group TB and TBDM respectively (p = 0.0014).
Discussion
T2DM patients are very susceptible to tuberculosis infection because of weak immune system and have 2-3 times more risk for tuberculosis compared to people without T2DM [5] .
Cavities are formed because of different pathological processes taking place in the lung. Presence of different type of pulmonary cavity can assist the clinician in proper diagnostic evaluation. In infectious diseases such as mycobacterium tuberculosis, a cavity is the result of host and pathogen interaction. Identification of these cavities using radiological examination will assist the clinicians to evaluate the patients properly who are presented with pulmonary cavities [6] .
In present study, we have identified 11 different pattern of radiological analysis, which revealed that pattern one, four and six were significantly different between both the groups. This was the unique analysis made in present study, which was not previously published. However, this should not be treated as universal classification for general use.
A study done by Alisjhabana et al that prevalence of T2DM as 14.8% with tuberculosis and was associated with older age and a greater body weight [7] . Patel et al studied 4,349 patients with tuberculosis infection and T2DM and reported the incidence rate of 5.77%. The commonest age group was 40-60 years [8] . Present study is consistent with the Alisjhabana et al and Patel et al.
In present study, patients in TBDM group (51.2 ± 8.05 years) were older than the patients in TB group (39.5 ± 9.2 years). There were more males in TBDM group (78.1% vs. 21.9%) as compared to TB group. Mean age of patients reported by Patel A et al was also 50.5 ± 13.5 years which is similar to what is reported in present study [9] .
Babu et al reported fever (93%) as most common symptom in their study, followed by cough (45%), weight loss (32%), sputum production (29%) and night sweets (15%) [10] . But Bacakoglu et al reported that there were no effect of presence of T2DM on patients' symptomatology, bacteriology results, tuberculin reaction and localization of pulmonary infiltrates [11] . In our study however, hemoptysis was present in 40% patients in TBDM group which was significantly more than only 10% in TB (p < 0.002). Weight loss was present Data is expressed as no of patients (%); *data is expressed as mean ± SD; WDFE -workers with occupational dust/fumes exposure; WTC -workers involving travel and crowded places; CCTB -close contact with known sputum positive pulmonary tuberculosis; OAD -obstructive airways disease; TBDM -tuberculosis with diabetes mellitus; TB -tuberculosis without diabetes mellitus; p value < 0.05 is considered as significant in 20% of patients in TBDM group while in TB group it was seen in 46% patients. However, lack of weight loss in large number of patients in TBDM group compared to TB group was statistically significant (p = 0.0001).
Other symptoms like cough, fever and breathlessness were similar in both the groups. In our study, duration of T2DM ranged from 6 month to 10 years, with mean of 4.21 ± 1.86 years. Babu et al reported that duration of DM ranged from 2 years to 15 years, with mean 5.57 ± 2.86 years. The duration of DM in the cases positive for pulmonary tuberculosis ranged from 10 to 15 years with mean duration of 12.41 ± 2.15 years which is longer as compared to present study [10] .
Bukhary et al reported that patients with TBDM had a higher bacillary load in sputum, more frequently positive culture at two month after anti-tubercular treatment and high rates of multi-drug resistant Mycobacterium, presented with atypical radiographic features and T2DM may adversely affect the outcome of tuberculosis treatment [12] . Dooley et al concluded that T2DM alters immunity in tuberculosis patient, leading to higher baseline mycobacterial burdens and took longer times to culture conversion with treatment; a higher rate of relapse might result [13] . Three small retrospective studies suggested that baseline mycobacterial burdens might be higher in T2DM patients compared to control [14] . We also noticed that most of the T2DM patients in TBDM group had high grade of positivity as compared to controls.
James et al performed three studies and compared measures of tuberculosis severity at clinical presentation (including lung cavitary disease, sputum smear grade, and hemoptysis) in patients with and without T2DM. Their Study demonstrated that patients with tuberculosis and T2DM were more likely to present with higher sputum smear grade [adjusted odds ratio 2.63, 95% confidence interval (CI) 1.14-6.06] compared to tuberculosis patients without T2DM [15] .
Sosman et al reported that a large proportion of T2DM patients with tuberculosis had lower-lung involvement, whereas non-diabetic patients usually had upper-lobe infiltrates. We also found that TBDM group patient had significantly more predominantly lower lung field lesions (40%) as compared to TB group (11.2%) (p = 0.0003). It was widely believed that pulmonary tuberculosis in T2DM patient presented with an atypical radiographic pattern and distribution, particularly involving lower-lung [16] .
Carreira et al reviewed the records of 123 patients with tuberculosis and T2DM and compared with another 123 patients with tuberculosis without T2DM. In both groups multi-lobar lung lesions predominated, there were more cases of isolated lower lung field involvement in diabetics than in non-diabetics (10.6% vs. 3.3%, p = 0.03). Cavitary lesions were less frequent (63.4% vs. 82.1%, p = 0.01) [17] . In our study cavitary lesion was common presentation in T2DM patients. Thick walled cavity with ragged internal margin was present in 15% patient in TBDM group as compared to 4.4% in TB group (p = 0.01).
Other presentations noticed in T2DM patients were cavity or consolidation lesions merging with the hilum, it was found more often in T2DM patients (16.6%) as compared to patients without T2DM (4.4%) (p = 0.04). Other findings which were also common in T2DM patients like cavity with air fluid level and pericavitary consolidation were present more often in T2Dm patients (p > 0.05).
The present study has limitation, namely small sample size and not done building; a large randomized blinded clinical trial is required to confirm the results. Age of patients in both the groups was not comparable, which may have impact on the results. Since it was a prospective study, follow up of patients was not done, which would have been beneficial for the present study. Data is expressed as no of patients (%); TBDM -tuberculosis with diabetes mellitus; TB -tuberculosis without diabetes mellitus; RP -radiological pattern; NS -not significant; pattern one -thick walled cavity with ragged internal margin; pattern two -cavity with air fluid level; pattern three -cavity with significant pericavitory consolidation; pattern four -cavity/consolidation lesions merging with the hilum; pattern five -predominantly unilateral lesion); pattern six -predominantly lower lung field lesion; pattern seven -extensive bilateral lesion without cavity; pattern eight -pneumothorax/hydropneumothorax; pattern nine -bilateral lesions any extent with any size cavity with upper and middle zone preponderance; pattern ten -unilateral lesions any extent with any size cavity with upper and middle zone preponderance; pattern eleven -bilateral/unilateral lesions non extensive and no cavity
Conclusion
Present study has found major differences in clinical and radiological presentations in patients of tuberculosis and T2DM as compared to patients without T2DM.
